Abstract-This research is a quantitative research, which aims to find a valid and reliable instrument for testing the mathematical reasoning ability for junior high school students. The process of analysis this instrument starting from (1) a literature review, (2) the preparation of the instrument, (3) the teoritical validity, that is testing the readability limited to five students and test the validity by experts, (4) revision, (5) the empirical validity, and (6 ) data analysis. Readability test is applied to five students with the choosen materials. Expert's judgement conducted by two supervisors, three lecturers of mathematics eduction, a junior high school math teacher, and a bahasa lecturer. Empirical validity was done in 9th grade in one of junior high schools in Bandung. The results obtained in the form of mathematical reasoning ability test instruments are valid, each coefficient validity item is more than 0.41 that mean degree of validity was high and very high. The coefficient reliability was 0.64 (more than 0.41) belonging to the high level of reliability. Thus, mathematical reasoning ability test can be said as valid and reliable so that it was classified as good instrument.
I. INTRODUCTION
Mathematics is a knowledge that can improve the ability to think and to solve daily problems and the workplaces. The understanding of the mathematics prepares students for life in a modern society. PPRI Nomor 32 Tahun 2013 states that study of materials in mathematics is meant to develop logic and thinking ability [1] .
Reports on Program for International Student Assessment (PISA) in 2012 stated that Indonesia's position compared to other countries in mathematical reasoning is bad. Indonesiaan students' are at position 64 of the 65 and just one level above Peru [2] . The results of the PISA study in 2015 stated that Indonesia is at position 69 of the 76 countries [3] . Based on this, achievement of Indonesian students' mathematical reasoning on any participation since 2000 is low. PISA results which are bad may indicate that (1) Indonesian students are not accustomed to resolving non routine problems, (2) Indonesian students are weak in real situations modeling to mathematical problems or in interpreting mathematical solutions to real situations, and (3) the level of reasoning, making conclusion, and analysis are very low [4] . This means that the ability to reason demanded international is higher than what is running in the practice of mathematics in Indonesia. Instead, the world demands the skills of completing complex calculations has been reduced [4] . PISA uses non routine problem that test the reasoning ability [5] . This indicates that student's mathematical reasoning abilities in Indonesia are still low. In fact, the mathematical reasoning ability has become one of the educational goals in many countries.
The quality of teaching junior high school studied and in comparison with other junior high schools in the regency/city, provincial, and national. Some of the statements contained in the principal results of Ujian Nasional (UN) 2013/2014 as follows: (1) the average value of junior high school students surveyed in each math topic is still low, (2) the average value junior high school students studied math is lower than the average value of the city, and National.
The data above shows that there are problems in the school. Based on results of the study Pusat Pengembangan dan penatara Guru (PPPG) 2002, contained a statement that the mathematics teacher in Indonesia tend to have problems in teaching mathematics because students' mathematical ability is still low [6] . Similarly, Trend in International Mathematics and Science Study (TIMSS) 2011 report revealed that for the type of questions of reasoning, Indonesian students tend to have a value below the average International [7] . Through the UN 2013/2014 shows that the junior high school students studied had low levels of reasoning. Then, through a preliminary study by giving students mathematical reasoning test, obtained the fact that junior high school students who studied have low in mathematical reasoning. Mathematical reasoning means: (1) transduction: drawing conclusions from a single case or a specific nature that is applied to other cases, (2) generalization: a general conclusion based on the number of observed data, and (3) carry out calculations based on specific rules or formulas [8] . In addition, through interviews with teachers obtained information that the students had low mathematical reasoning abilites. The low reasoning ability junior high school students who studied due to learning occurs in the classroom still tends to be concentrated to teachers (teacher centered) so that students don't have opportunity to discuss and develop reasoning through his own mind.
Basically, any settlement requires math reasoning abilities. Through reasoning, students can see that mathematics is the study of a reasonable or logical thing. In modern life is already available calculators to calculate, but the machine has not been able to replace humans in thinking [5] . Intelligent life of the nation requires prosperous reasoning culture. This is reinforced by the Organization for Economic Cooperation and Development (OECD), which states that the reasoning is the mathematical skills that are used in all phases and different activities as well as related to mathematical reasoning. Reasoning ability is rooted in logical thinking process to analyze the information, to explore, and connect the basic of the problem which can lead to reasonable conclusions, examine the base of truth given, or provide the truth of the statement or the solution of the problem [9] .
Reasoning is a process of drawing conclusions from information that is not static [10] . The ability of mathematical reasoning is part of mathematical skills which are used in all phases and different activities and also relate to mathematical literacy. Reasoning ability is rooted in logical thinking process that explores and connects basic of the problem so that it can generate a reasonable conclusion, examine the truth, or prove the truth of statement or solution. Improving the ability of mathematical reasoning provides benefits that can form good mindset for students to deal with real-world problems either now or when they have joined into the community.
Mathematical reasoning ability instrument in this research in different from anothers. The difference in this study is in the indicator that was used. One of mathematical reasoning ability indicator is transduction that rare to be used in anothers research.
Transduction mostly used in biology, not in mathematics. The idea of transduction is used in solving problem, such as genetic analysis, microbial genetics (gene transfer), bacterial transduction. In mathematics, transduction is used when solving a given problem one should avoid solving a more general problem as an intermediate step. The reasoning behind this principle is that in order to solve the more general task resources may be wasted or compromises may have to be made which would not have been necessary for the solution of the problem at hand. In Indonesia, there are rare to find transduction as mathematical reasoning indicator. As examples, mathematical reasoning indicator that researchers develop by [11] , [12] , [13] , and [14] was not use transduction. furthermore, transduction is useful tool to solve problem many mathematical problem.
In the following, presented example in item test.
A three dimensional solid object ABCD.EFGH has 12 edges. AB , CD , EF , and GH are parallel each other and equal in length. AE is parallel and equal in length to CG . AD is parallel and equal in length to FG . AB , AE , and AD are not parallel and unequal in length.
a. Draw a three dimensional solid object ABCD.EFGH! b. Write three pairs of faces are parallel and congruent! Based on the description above, it is necessary to develop mathematical reasoning abilities in students' learning and innovation efforts in order to improve mathematical abilities. One such effort is to improve learning evaluation system and it is useful to know how far the achievement of learning objectives which are the implementation of educational goals. The evaluation includes comparing something with the same measuring instrument, then take a decision of something with measure a good or bad [15] . One thing that can be seen from these evaluations is the student's mathematical reasoning abilities.
To measure the student's mathematical reasoning abilities, it needs to be developed a test instrument. An instrument test is good if it has validity and reliability at the medium category (more than 0.41). The steps in the preparation of the test include: (1) determine the purpose of holding the test, (2) impose restrictions on the materials that will serve as a test, (3) formulating instructional objectives, (4) makes grating instrument, (5) making items based on aspects and indicators to be measured [15] . The instrument was developed to measure the ability of mathematical reasoning in the form of subjective tests as essay form.
II. RESEARCH METHOD
This research used the Research and Development method. Object of this research was mathematical reasoning ability test with the geometry material on the essay form. In the first step of developing the instrument, conducted a theoretical overview by reviewing the literature related to mathematical reasoning abilities. Second, arranged the grating and instruments based on the theory. After that, did the validation process. Theoretically, the readability test is limited to five students and expert validity (judgement). Theoretical validation by the experts was done by providing a file that consists of a grating instrument, instrument in the form about the description, and the validation sheet.
Things must be considered for the theoretical validity are: (1) the accuracy of instruments are observed from the evaluated materials whether they are used as an evaluation tool is a representative sample of the knowledge that must be mastered and whether the formulation of test items in accordance with the indicator and (2) the validity of the arrangement of sentences or words gives clear understanding or does not cause any other suggestion from experts on instruments taken into consideration for repairment. After the theoretical validation process is done, and then doing the empirical validation process, that is the test instrument for 22 students (testee) spend time 80 minutes. Then, analize the data.
The data were obtained from a good instrument. Test instruments for analysis tested the validity, reliability, discrimination index, and level of difficulty (difficulty index) about using Anates V4. Validity is the important idea to consider in preparing or selecting the instruments to be used [16] . The validity of an instrument is the accuracy/precision of the measuring instrument/uncovering of what should be measured/revealed. Validity obtained through Theoretical validity and Empirical validity. The validity of theoretical is done by (1) the instrument is read by five students who have studied the material with connect to this research, to see whether the instrument which has been prepared can be understood by students both in terms of content and language, and (2) the instrument read by experts which becomes validate instruments, the validator is chose based on the background of different skills that spreads the appropriate field of study, testing the validity of the expert in the study is conducted by two supervisors, three lecturers of mathematics education, a mathematics teacher of junior high school, and a bahasa lecturer. In the other hand, an instrument has empirical validity when it is tested on the experience [11] . The relevant formula in this case is the formula Pearson Product Moment correlation [15] .
Reliability means that the score of the instrument is stable and consistent [14] . Alpha formula (r 11 ) can be used to test reliability [17] . Discrimination index is an ability of the matter/problem to differ high-ability students from low-ability students [15] . Discrimination index is formulated as reduction of the correct number for the above group by the number of students from bottom group, and the result must be devided by the number of students from above/bottom group [17] . And the last, criteria in difficulty index: good question is a question that is not too easy or too difficult.
III. RESULTS AND DISCUSSION
Analysis result of theoretical validity are: (1) instrument was read by five students who are non testee stated that they understood and the problem is clear, and (2) the instrument read by experts who are instruments validator (expert's judgement). The validator including supervisor I, supervisor II, expert of mathematics, expert of evaluation, expert of learning, math teacher, and expert of Bahasa.
Supervisor I gave comment: change editorial logical sentence. Supervisor II gave comment Changes editorial logical sentence. Expert of mathematics gave comment: one matter to measure one indicator alone, Question 3 is not identifically use aspects of inductive reasoning or deductive reasoning. Expert of evaluation gave comment in number 1: needs improvement editorial about the command. Question 3: the word "tempat" was changed to "wadah" and commands about ambiguous, so it needs to be fixed. Expert of learning gave comment in number 1: name ABCD.EFGH geometry and ribs name written in Equation Editor, and question 3: description of information need to be increased from the conversion of liters to cm 3 . Math teacher gave comment: writing ribs names alphabetically, images do not separate from matter, scale the image to be adjusted to its size, as well as the improvement of the structure of the sentence. Expert of Bahasa gave comment: changes editorial sentences and the use of Bahasa that is not according to the rules of Indonesian grammar correctly.
Based on the theoretical validation above, test questions mathematical reasoning abilities are fixed according to the suggestion from validators, which are then discussed again with the supervisor. Next, doing empirical validation or testing to testee in school. After testing the instrument, then it is implemented calculating the validity, reliability, discrimination features, and level of difficulty of test mathematical reasoning, questions which use Anates V4. Instruments are good if the coefficients validity and reliability above 0.41. It is expected on the instrument that has been made, so that it can generate good data. Recapitulation of the results of analyzes of mathematical reasoning abilities trial test with Anates V4 as follows. 
IV. CONCLUSIONS
The results of theoretical validity analysis by the validator found that mathematical reasoning ability test instrument has been declared as valid. Furthermore, the results of the analysis showed that the empirical validation of test valid mathematical reasoning abilities with coefficient validity of each item more than 0.41 and it was categorized as high and very high validity. Coefficient reliability was 0.64 (more than 0.41) that belong to a high level of reliability. Values of difficulty index describes two questions as difficult and three questions as medium. Values of discrimination index describe two questions as medium categories and three questions as good category. Thus, it can be concluded that the mathematical reasoning ability tests were classified as good instruments, meant valid and reliable.
